Temporal aspects of spatial task performance during intermittent hypoxia in the rat: evidence for neurogenesis.
Intermittent hypoxia (IH) during sleep, such as occurs in obstructive sleep apnea, leads to degenerative changes in the hippocampus, and is associated with spatial learning deficits in the adult rat. We report that in Sprague-Dawley rats the initial IH-induced impairments in spatial learning are followed by a partial functional recovery over time, despite continuing IH exposure. These functional changes coincide with initial decreases in basal neurogenesis as shown by the number of positively colabelled cells for BrdU and neurofilament in the dentate gyrus of the hippocampus, and are followed by increased expression of neuronal progenitors and mature neurons (nestin and BrdU-neurofilament positively labelled cells, respectively). In contrast, no changes occurred during the course of IH exposures in the expression of the synaptic proteins synaptophysin, SNAP25, and drebrin. Collectively, these findings indicate that the occurrence of IH during the lights on period results in a biphasic pattern of neurogenesis in the hippocampus of adult rats, and may account for the observed partial recovery of spatial function.